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T. Zaslavsky [Za75] 1980
P. Orlik L. Solomon 2 $[\mathrm{O}\mathrm{S}80\mathrm{a}, \mathrm{O}\mathrm{S}80\mathrm{b}]$
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(free divisor)
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Free arrangements [T83]





[SYS80] flat generators primitive
derivation




$V$ \ell $A$ $V$





$D(A):=\{\theta|\theta$ $S$ $s$ R
$\theta(\alpha)\in\alpha S$ $\mathrm{k}\mathrm{e}\mathrm{r}\alpha\in A$
$\alpha\in V^{*}$ }
graded $S$-module ( $A$
) $A$ (free arrangement)
$D(A)$ free $S$-module $A$













$L(A):= \{\bigcap_{H\in B}H\neq\emptyset|e\subseteq A\}$
.
(V $L(A)$ ) $X,$ $Y\in L(A)$ $X\geq \mathrm{Y}\Leftrightarrow X\subseteq Y$
$L(A)$ (poset)
(intersection poset) $V$
$A$ (M\"obius function) $\mu_{A}$ $L(A)$
2
$\mu_{A}(V)=1$ ,
$V \leq z\leq \mathrm{x}\sum_{Z\in L(A)}\mu_{A}(Z)=0(X\neq V)$
.
3
$A$ (Poincar\’e polynomial) $\pi(A, t)\in \mathbb{Z}[t]$
$\pi(A,t):=\sum_{X\in L(A)}\mu_{A}(X)(-t)^{\mathrm{c}\mathrm{o}\dim X}$












(Multiarrangement of hyperplanes) $B=(A, m)$
$A$ $\mathrm{m}$ : $Aarrow \mathbb{Z}_{>0}$
$H\in A$ $\mathrm{m}(H)\in \mathbb{Z}_{>0}$ $H$ $A$
$\mathrm{m}(H)=1(\forall H\in A)$ $D(A)$
$D(\mathcal{B}):=\{\theta|\theta$ $S$ $S$ R-





3.1 $([\mathrm{T}02])$ 2.1 $m$
$B=(A(G), \mathrm{m})$ $\mathrm{m}(H)=m$ ( $H$ – )
$\mathcal{B}$ :
(i) $m=2k$ ( ) , $(kh, kh, \ldots, kh)$ ( $\ell$ ),
(ii) $m=2k+1$ ( ) , $(kh+m_{1}, kh+m_{2}, \ldots, kh+m_{\ell})$ .
$h$ $G$ $m_{1},$ $m_{2},$ $\ldots,$ $m_{\ell}$
$G$
3.1 original
[T05, Yo02] (primitive integral) Levi-
Civita 30





$H_{3}=\{x-y=0\}$ , $H_{4}=\{x+cy=0\}(c\not\in\{0, -1\})$
$A$ $\mathrm{m}$
$\mathrm{m}(H_{1})=3,$ $\mathrm{m}(H_{2})=3,$ $\mathrm{m}(H_{3})=1,$ $\mathrm{m}(H_{4})=1$
$(A, \mathrm{m})$
$c=1$ $(3, 5)$ ,







32 $([\mathrm{W}06])\mathbb{C}^{2}$ 3 ( ) $A=\{H_{1}, H_{2}, H_{3}\}$
$\mathrm{m}$ $D(A, \mathrm{m})$
$m_{i}:=\mathrm{m}(H_{i})(i=1,2,3),$ $M:= \max\{m_{1}, m_{2}, m_{3}\},$ $|\mathrm{m}|=m_{1}+m_{2}+m_{3}$
$M\geq|\mathrm{m}|/2$ $(M, |m|-M)$
$\mathrm{M}<|\mathrm{m}|/2_{\text{ }}$ $|\mathrm{m}|$ $(|\mathrm{m}|/2, |\mathrm{m}|/2)$
$M<|\mathrm{m}|/2_{\backslash }$ ‘ $|\mathrm{m}|$ $((|\mathrm{m}|-1)/2, (|\mathrm{m}|+1)/2)$
( Schur
)
3.3. $([\mathrm{Y}\mathrm{o}04])\ell\geq 4$ $A$ $(1, d_{1}, \cdots, d\ell)$
$H_{0}\in A$ 2
1) $A^{H_{\mathit{0}}}$ $(d_{1}, \cdots, d_{\ell})$
2) $A$ $H_{0}$ $A_{x}:=\{H\in A|x\in$
$H\}$ $x\in H_{0}\backslash \{0\}$
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